Calculation Method of RI Values
The extinction coefficients (αext) of the particles with CRDS can be calculated with Equation (1):
where L is the distance of the two mirrors in the cavity, l is the length of the cavity that filled with aerosol particles, c is the speed of the light, τ0 is the ring down time of the CRDS when it is filled with zero air, and τ is the ting down time of the CRDS when it is filled with aerosol particles For the homogeneous spherical particles, the αext can be calculated with Equation (2):
where N is the concentration of the spherical particles, σext is the extinction cross section, D is the particle diameter, and Qext is the extinction efficiency.
Qext is the ratio of Beer's law extinction cross section to the geometric area of the spherical particles, it is dimensionless, and can be expressed with Equation (3):
For the polydisperse SOA particles formed in the smog chamber, they follow log-normal distribution and the geometric standard deviation is always smaller than 1.5, the Qext with a surface mean diameter Ds can be expressed with Equation (4) (with the assumption that the aerosol particles during each size bin are homogeneous spherical particles) :
where Dp is the geometrical diameter of the particle, dDp is the size bin of the particles, and N(Dp) is the number concentration of the particles in dDp with Dp per unit volume. For the particles with Dp in each size bin dDp, the surface area S(Dp) can be expressed by Equation (5):
So the Equation (4) can also be expressed with Eauqtion (6):
where Stot is the total surface area of the particles, and the values can be obtained with SMPS.
While the extinction efficiency can also be calculated with Mie-Lorenz theory, Equation (7):
where f (Dp) is the normalized surface area weighted size distribution function.
Then the measured extinction efficiency (Qext,mea) is compared to calculated extinction efficiency (Qext,cal) . And the bestfit RI value is determined by minimizing the following reduced merit function (χr), Equation (8):
where N is the number of diameters to be calculated.
The QSPR can be expressed with Equation (9):
= 0.031717( ) + 0.0006087( ) − 3.0227 ( ) + 1.38709
where μ is the unsaturation of the molecular formula, α is the polarizability of the molecular formula, ρm is the mass density (g/cm 3 ), and M is the molar mass (g/mol).
The mass density of the compound is estimated by AIM model, the detailes of which can be referred to Girolami (1994) μ is calculated through the conventional approach, which is used in many organic chemistry texts, Equation (10) = (# + 1) − 0.5(# − # )
where #C,#H, and #N are the number of the C, H, and N respectively.
α is calculated based on the molecular formula of the compound, it can be expressed by Equation (11) where # is the number of the atoms of each element in the molecular formula.
Calculation Method of Average Elemental Composition and Ratios
Due to the complexity of chemical composition in secondary organic aerosol particles, it is common to express the bulk composition as averaged elemental ratios. The average elemental composition and ratios (C, H, O, H/C, O/C) can be estimated from the identified molecular formulas :
where Y=C, H, O, Y/Z=H/C, O/C. xi is the peak abundance of elemental composition. 
. Scheme for forming 11 types of PHA oligomers from reaction of an aldehyde of carbon length 10, with various hydroperoxy compounds and scheme for forming two types of furan derivatives with two kind of hydroperoxy compounds. 
